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The compact torus is attractive for a fusion reactor 
because it has some superior features compared with the 
representative nominated reactor, e.g., tokamak. Since 
the diamagnetic toroidal current creates the poloidal 
magnetic field, the toroidal coil is not needed inher-
ently, thus making the size of the compact torus reactor 
smaller. A field-reversed configuration (FRC) is catego-
rized into the compact tori. A considerable number of 
studies have been made on the stability of FRC's. The 
tilt mode is known as one of the most dangerous instabil-
ities leading to the complete disruption. Some stabiliza-
tion effects have been proposed, but none of them have 
given the satisfactory explanation of the experimental 
fact that the FRC remains stable much more than the 
growth time of the tilt mode. 
We examined the two effects (finite ion Larmor radius 
effect and profile control effect) in the previous paper[1]. 
The conclusion was that the growth rate of tilting insta-
bility decreases as the plasma beta value at the magnetic 
separatrix /3sp increases. This stabilization is attributed 
to the anchoring ions which exist in the vicinity of mag-
netic separatrix and play a role as an "anchor" to hold 
the internal plasma to the external plasma. However, 
when we consider the FRC as a fusion reactor, plasmas 
with a small /3sp are required from the standpoint of 
particle confinement. That is, the stabilization by the 
anchoring ions becomes less efficient in such a plasma. 
As an alternative stabilization method we examine the 
stabilization effect by beam ions injected into the FRC 
plasmas. 
The numerical scheme is the same as that used in 
the previous paper[2]. The force balance equation of a 
beam ion is given by 
(1) 
The spatial distribution of beam ions in the poloidal 
plane is assumed to be Gaussian. 
We have examined the dependences of tilt instability 
on the ion beam effect by carrying out two types of sim-
ulation runs. The first type is the case where the beam 
velocity varies while keeping the total number of beam 
ions constant. The second is the case where the total 
number of beam ions varies while keeping the beam ve-
locity almost constant. In both cases, the growth rate 
remains almost unchanged until the current ratio Ib/ Ip 
reaches the critical value Rc ::: 0.02, and then it grad-
ually decreases as the ratio increases above Rc (Fig.1 ). 
The dependences of the growth rates on the current ra-
tio h/ Ip are exactly the same for both the fixed number 
case and the fixed velocity case. That is to say, we can 
evaluate the ion beam effect universally with use of the 
current ratio. 
On the other hand, we find another interesting fea-
ture if we focus on the dependence on the kinetic energy 
ratio (Fig.2). In the case where the velocity of beam ions 
varies, the ion beam needs 60% of the kinetic energy of 
the thermal ions to reduce the growth rate below zero. 
In the case where the total number of beam ions varies, 
only about 20% of the kinetic energy of thermal ions 
is needed for beam ions to get the same growth rate. 
Thus, we come to the conclusion that the tilt mode can 
be suppressed more effectively by increasing the number 
of beam ions. 
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Fig. 1. Tilt growth rates as a function of the current 
ratio of beam ions to thermal plasma. 
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Fig. 2. Tilt growth rates as a function of the kinetic 
energy ratio of beam ions to thermal plasma. 
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